Keywords: accumulation carrion crow common raven delay of gratification exchange impulse control Self-control, that is, overcoming impulsivity towards immediate gratification in favour of a greater but delayed reward, is seen as a valuable skill when making future-oriented decisions. Experimental studies in nonhuman primates revealed that individuals of some species are willing to tolerate delays of up to several minutes in order to gain food of a higher quantity or quality. Recently, birds (carrion crows, Corvus corone, common ravens, Corvus corax, Goffin cockatoos, Cacatua goffiniana) performed comparably to primates in an exchange task, contradicting previous notions that birds may lack any impulse control. However, performance differed strikingly with the currency of exchange: individuals of all three species performed better when asked to wait for a higher food quality, rather than quantity. Here, we built on this work and tested whether the apparent difference in levels of self-control expressed in quality versus quantity tasks reflects cognitive constraints or is merely due to methodological limitations. In addition to the exchange paradigm, we applied another established delay maintenance methodology: the accumulation task. In this latter task, food items accumulated to a maximum of four pieces, whereas in the exchange task, an initial item could be exchanged for a reward item after a certain time delay elapsed. In both tasks, birds (seven crows, five ravens) were asked to wait in order to optimize either the quality or the quantity of food. We found that corvids were willing to delay gratification when it led to a food reward of higher quality, but not when waiting was rewarded with a higher quantity, independent of the experimental paradigm. This study is the first to test crows and ravens with two different paradigms, the accumulation and the exchange of food, within the same experiment, allowing for fair comparisons between methods and species. Ó
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From an economical point of view, the preference for a maximum payoff should be selected for (Noë, Hooff, & Hammerstein, 2001 ); still, some nonhuman animals tested in self-control set-ups commonly favour the immediate option, even when the delayed one results in a reward of higher value (e.g. pigeons, Columba livia: Ainslie, 1974; common marmosets, Callithrix jacchus, and cottontop tamarins, Saguinus oedipus: Stevens, Hallinan, & Hauser, 2005 ; domestic fowl, Gallus gallus domesticus: Abeyesinghe, Nicol, Hartnell, & Wathes, 2005) . It has been commonly suggested that temporal discounting is a critical factor in intertemporal decisions (Kacelnik & Bateson, 1996; Kalenscher & Pennartz, 2008; Stevens & Stephens, 2010) . Accordingly, future rewards are subjectively rated less valuable the longer the delay until they are received, because delay is associated with uncertainty for realization of the benefits and probability of loss. Alternatively, it has been argued that choosing an immediate option may be appropriate in relation to reproduction (Sozou & Seymour, 2003) . Furthermore, impulsive foraging actually leads to maximized longterm rates of food intake (Kagel, Greent, & Caraco, 1986; Stephens, 2002; Stephens & Anderson, 2001; Stephens, Kerr, & Fernández- 
